INTRODUCTION
============

Along with the rapid increase of people with dementia (PWD) \[[@b1-pi-2018-04-23],[@b2-pi-2018-04-23]\], the high prevalence of abusive behaviors toward PWD caused widespread public alarm in South Korea (hereafter, Korea). In the first Nationwide Survey on Dementia Epidemiology of Korea, which was conducted in 2008, 54% of family caregivers of community-dwelling PWD admitted to one or more abusive behaviors within the prior month \[[@b3-pi-2018-04-23]\], which was approximately nine times higher, than those caring for the healthy older population (6.3%) \[[@b4-pi-2018-04-23]\]. PWD are at a greater risk for abuse, with a reported prevalence of abuse of 27.9--62.3%, compared with the elderly with normal cognition where the prevalence was 3.2--27.5% \[[@b5-pi-2018-04-23]-[@b19-pi-2018-04-23]\]. Furthermore, older people, particularly PWD, can be more vulnerable to the impact of abuse than younger adults due to their limited physical and psychological strength, and resilience \[[@b20-pi-2018-04-23],[@b21-pi-2018-04-23]\].

The risk of abuse in PWD is determined by complex interactions among the characteristics of PWD \[i.e., higher morbidity, severity of cognitive impairments, and behavioral and psychological symptoms of dementia (BPSD)\], their caregivers (i.e., cultural background, psychological morbidity, dysfunctional coping strategy, and worse relationship with the care recipient) and environment (i.e., long caring time, high perceived burden, and poor social support) \[[@b12-pi-2018-04-23],[@b16-pi-2018-04-23],[@b17-pi-2018-04-23],[@b22-pi-2018-04-23],[@b23-pi-2018-04-23]\]. In this respect, abuse of PWD may be less prevalent in the East Asian countries under Confucian culture, such as Korea, China and Japan, where respect towards elders and filial devotion are long-held traditions and still important social virtues. However, no study has directly compared the prevalence of abusive behavior towards PWD between Asian and Western countries. Furthermore, most previous studies on abuse of PWD were conducted on small samples \[[@b5-pi-2018-04-23]-[@b9-pi-2018-04-23],[@b11-pi-2018-04-23]-[@b19-pi-2018-04-23]\], some did not consider the subtypes of abuse \[[@b9-pi-2018-04-23]-[@b11-pi-2018-04-23],[@b19-pi-2018-04-23]\] or kinship of caregivers \[[@b7-pi-2018-04-23],[@b14-pi-2018-04-23]-[@b17-pi-2018-04-23],[@b19-pi-2018-04-23]\], and some did not differentiate professional caregivers and family caregivers \[[@b7-pi-2018-04-23],[@b15-pi-2018-04-23],[@b17-pi-2018-04-23]\].

In the current study, as a part of the Nationwide Survey on Dementia Care in Korea (NaSDeCK) \[[@b3-pi-2018-04-23]\], we separately investigated the prevalence and risk factors of physically and psychologically abusive behaviors in a large nationwide sample of community-dwelling PWD and their family caregivers. In addition, we compared the prevalence of abusive behaviors between Asian countries under Confucian culture and Western countries, using a meta-analysis on 11 previous studies and the current study.

METHODS
=======

Study population
----------------

The NaSDeCK was a nationwide multi-centered study on dementia care in Korea, which was conducted from January 2011 to December 2011. Among the 731 pairs of dementia patients and their caregivers who participated in the NaSDeCK, 467 pairs of community-dwelling PWD and their family caregivers (i.e., spouses or children) were included in the study cohort. All family caregivers met the PWD at least once a week (n=221) or lived with them (n=246). All participants provided written informed consent, either by themselves or their legal guardians. The Institutional Review Board of Seoul National University Bundang Hospital approved this study (IRB No: B-1008/110-001).

Assessments
-----------

A face-to-face standardized diagnostic interview and physical and neurological examinations were administered to each subject with dementia, using the Korean version of the Consortium to Establish a Registry for Alzheimer's Disease Assessment Packet (CERAD-K) Clinical Assessment Battery (CERAD-K-C) \[[@b24-pi-2018-04-23]\]. Geriatric psychiatrists, who were certified to administer the CERAD-K-C, conducted these assessments. The CERAD-K Neuropsychological Assessment Battery (CERAD-K-N) \[[@b24-pi-2018-04-23],[@b25-pi-2018-04-23]\] was also administered by neuropsychologists or trained research nurses. The CERAD-K-N consists of nine neuropsychological tests as follows: Verbal Fluency Test, 15-item Boston Naming Test, Mini Mental Status Examination (MMSE), Word List Memory Test, Constructional Praxis Test, Word List Recall Test, Word List Recognition Test, Constructional Recall Test, and Trail Making Test. Brain computed tomography or magnetic resonance imaging, laboratory tests, including complete blood cell count, chemistry profile, serological test for syphilis and HIV, thyroid function test, vitamin B12/folate, and echocardiogram and chest X-ray scan were conducted for participants who were diagnosed with dementia, in order to determine the subtype of dementia.

Dementia was first defined according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnostic criteria \[[@b26-pi-2018-04-23]\]. For the participants who met the DSM-IV diagnostic features of dementia, subtypes of dementia were further determined as follows: Alzheimer's disease (AD) according to the criteria of the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA) \[[@b2-pi-2018-04-23]\], vascular dementia (VD) according to the criteria of the National Institute of Neurological Disorders and Stroke-Association Internationale pour la Recherche et l'Enseignement en Neurosciences (NINDS-AIREN) \[[@b27-pi-2018-04-23]\], Lewy body dementia and Parkinson's disease with dementia according to the consensus guideline proposed by McKeith et al. \[[@b28-pi-2018-04-23]\], frontotemporal dementia according to the Lund-Manchester consensus diagnostic criteria \[[@b29-pi-2018-04-23]\], and alcohol-related dementia according to the diagnostic criteria proposed by Oslin et al. \[[@b30-pi-2018-04-23]\]

We evaluated the abusive behavior of the caregivers using the Modified Conflict Tactics Scale (MCTS) \[[@b31-pi-2018-04-23]\]. The MCTS consists of five questions on psychological abuse (i.e., screamed or shouted; used a harsh tone of voice, insulted, sworn at, or called them names; threatened to send them to a care home; stop taking care of or abandoned them; and threatened to use physical force on them) and five on physical abuse (i.e., had been afraid they might hit or hurt them; had withheld food; had hit or slapped them; had shaken; and had handled them roughly in other ways). We asked caregivers how often within the prior 3 months they had acted in each of five psychologically and five physically abusive ways toward the PWD, and scored them using a Likert scale from 0 (never) to 4 (all the time). We avoided the mention of the word 'abuse' when we applied the MCTS to the caregivers to reduce their defensive attitude. A score of 2 or over (sometimes) for any question was regarded as significant abuse.

We evaluated the characteristics of PWD, their caregivers, and environment that were potentially associated with the risk of abusive behavior, using the instruments listed in [Table 1](#t1-pi-2018-04-23){ref-type="table"}. Patient factors included age, education, sex, type of dementia, severity of dementia measured by the Clinical Dementia Rating scale, global cognition measured by MMSE, duration of illness, burden of comorbid diseases measured by the Cumulative Illness Rating Scale \[[@b32-pi-2018-04-23]\], and severity of BPSD measured by the Neuropsychiatric Inventory \[[@b33-pi-2018-04-23]\]. We defined moderate to severe BPSD as 3 points or over on the depression subscale (severity×frequency), 5 points or over on anxiety, 2 points or over on apathy, 5 points or over on irritability, night-time and appetite/eating, or 1 point or over on delusion, hallucination, agitation, euphoria, disinhibition, and aberrant motor behavior on the Neuropsychiatric Inventory \[[@b33-pi-2018-04-23]\]. Caregiver factors included age, education, sex, kinship, monthly income, duration of care after dementia diagnosis (DOCAD), duration of care before dementia diagnosis, daily caring time, severity of perceived care burden measured by the Zarit Burden Interview Short Form (sZBI) \[[@b34-pi-2018-04-23]\], and attitude to and knowledge of dementia measured by Dementia Attitude Scale (DAS) \[[@b35-pi-2018-04-23]\]. We defined low income as a monthly household income below 1,763 USD, poor attitude to dementia as the 25th percentile or lower on the DAS Stability subscore, poor knowledge of dementia as the 25th percentile or below on the DAS Knowledge subscore, and severe care burden as 12 points or over on the sZBI \[[@b34-pi-2018-04-23]\]. Environmental factors included living areas (rural versus urban) and the use of the National Longterm Care Insurance (NLCI).

Meta-analysis on previous literatures
-------------------------------------

This meta-analysis included the studies that enrolled people diagnosed with any type of dementia according to the DSM-IV diagnostic criteria and their caregivers, and employed cross-sectional designs and reported the prevalence estimates of abusive behaviors toward PWD in family caregivers.

One reviewer (Kim T) searched the MEDLINE® and selected the publications written in English only through three phases; identified the potential papers for abstract retrieval and eliminated any obviously irrelevant ones (initial screening), identified the potential papers for full text retrieval by screening their abstracts (secondary screening), and identified the papers that should be included in the current meta-analysis by reading the full text (tertiary screening). One reviewer (Kim T) collected the data and conducted the meta-analysis. We used Boolean operation ('OR') for sensitive search. The searching strategies were as following;

\#1 Search (dementia)

\#2 Search ((abuse) OR (violence) OR (neglect))

\#3 Search ((family) OR (domestic))

\#4 Search ((prevalence) OR (frequency))

\#4 Search \#1 and \#2 and \#3 and \#4 filters: case-control; humans.

Finally, we included 12 studies in the current meta-analysis ([Supplement Table 1](#SD1-pi-2018-04-23){ref-type="supplementary-material"} in the online-only Data Supplement).

Statistical analysis
--------------------

We summarized the characteristics of subjects using counts, percentages, or mean±standard deviation (SD). We estimated unweighted frequencies with 95% confidence intervals (CI) of overall abusive behaviors, psychologically abusive behaviors alone (PsAB), and physically abusive behaviors with or without PsAB (PhAB). We also performed a meta-analysis on 11 previous studies that reported unweighted frequencies of abusive behaviors in caregivers of PWD \[[@b5-pi-2018-04-23]-[@b9-pi-2018-04-23],[@b11-pi-2018-04-23]-[@b17-pi-2018-04-23]\] and the current study, to compare the frequencies of abusive behaviors in the caregivers of PWD between Asian countries and Western countries. Substantial heterogeneity was analyzed in frequency estimates for abusive behaviors among the studies using Cochran's Q (reported with χ^2^ and p) and the I^2^ statistic. The forest plot was used to present the extent of heterogeneity among studies. The influence of country distribution (Asian and Western countries) controlled the study design (cross-sectional and longitudinal studies) on estimated frequencies was investigated using meta-regression and suggested as odds ratios.

We compared the risk of abusive behaviors between spouse caregivers and adult child caregivers using univariate logistic regression analyses. We also examined PWD, caregiver, and environmental factors that were associated with the risk of PsAB and PhAB, using hierarchical multivariate multinomial logistic regression analyses. Data were analyzed using STATA 14.0 (Stata Corp., College Station, TX, USA).

RESULTS
=======

Characteristics of people with dementia and their caregivers
------------------------------------------------------------

Approximately three quarters of PWD were diagnosed as AD, and approximately two thirds had moderate to severe BPSD. The mean duration of illness was approximately 4 years. Approximately two thirds of the caregivers were women, and four out of ten caregivers were spouses of PWD. On average, caregivers had supported their family member with dementia for approximately 20 years since they had been cognitively normal, and for approximately 3.4 years after they had become demented. Caregivers took care of their family member, on average, for approximately 5 h/day. More than 80% of caregivers reported a severe care burden (i.e., 12 or higher on sZBI), but only approximately 20% used the services of the NLCI.

Frequencies of abusive behaviors ([Table 2](#t2-pi-2018-04-23){ref-type="table"}, [Figure 1](#f1-pi-2018-04-23){ref-type="fig"})
--------------------------------------------------------------------------------------------------------------------------------

More than half of the caregivers reported one or more abusive behaviors toward their family member with dementia within the prior 3 months; more than half of the caregivers reported PsAB, while approximately one out of seven caregivers admitted PhAB. Over 97% of family caregivers who showed physically abusive behaviors also exhibited psychologically abusive behavior. Screaming and yelling were the most common type of PsAB (49.7%), while being afraid that caregiver might hit or try to hurt them (7.9%) and shaking (7.1%) were the two most common forms of PhAB. Abusive behavior was more prevalent in spouses than in children, when we analyzed PsAB and PhAB separately. Compared to spouses, adult children were less likely to show both PsAB and PhAB.

In our meta-analysis, the frequencies of PsAB and PhAB were estimated to be 41.5% (95% CI=34.7--48.3%) and 10.0% (95% CI=7.0--12.9%), respectively ([Figure 1](#f1-pi-2018-04-23){ref-type="fig"}). Q statistics and I^2^ analysis for heterogeneity were 76.44% and 85.61% for overall abusive behaviors; 82.28% and 87.85% for PsAB; and 73.74% and 83.73% for PhAB, respectively. In the multivariate meta-regression adjusting study designs (cross-sectional versus prospective), PsAB and PhAB were slightly more prevalent in East Asian countries than in Western countries \[odd ratio (OR)=1.201, 95% CI=1.012--1.426, p=0.039 for PsAB; OR=1.070, 95% CI=0.988--1.160, p=0.087 for PhAB\].

Factors associated with abusive behavior ([Table 3](#t3-pi-2018-04-23){ref-type="table"})
-----------------------------------------------------------------------------------------

Among patient factors the risk of PhAB was associated with non-Alzheimer type (OR=2.04, 95% CI=1.04--4.00, p=0.037) and moderate-to-severe BPSD (OR=2.33, 95% CI=1.12--4.84, p=0.023), while among caregiver factors it was associated with low income (OR=2.84, 95% CI=1.36--5.93, p=0.005), poor knowledge about dementia (OR=2.07, 95% CI=1.04--4.15, p=0.38), and severe perceived care burden (OR=6.24, 95% CI=1.69--22.97, p=0.006). The risk of PsAB was associated with severe dementia (OR=0.27, 95% CI=0.08--0.88, p= 0.031) among patient factors, and with low income (OR=1.83, 95% CI=1.09--3.09, p=0.022), longer DOCAD (OR=1.16, 95% CI=1.00--1.33, p=0.039), and severe care burden (OR=4.45, 95% CI=2.15--9.19, p\<0.001) among caregiver factors. A higher level of education of PWD was associated with the reduced risk of PsAB (OR=0.94, 95% CI=0.89--0.99, p=0.046). The risks of PsAB and PhAB were not associated with environmental factors.

DISCUSSION
==========

We found that abusive behavior was quite prevalent in family caregivers of community-dwelling PWD in Korea, with one out of two caregivers and one out of seven caregiver admitting admitted PsAB and PhAB, respectively, within the prior 3 months. In many East Asian countries, including Korea and China, filial piety, i.e., supporting and serving one's parents, is regarded as one's natural duty. Filial piety dictates obligatory roles and responsibilities of children in caregiving for aging parents. In return, parents are expected to contribute to the harmony of family and society with their guidance and wisdom \[[@b36-pi-2018-04-23]\]. However, against our expectation, that this traditional virtue of filial piety may be protective against abusive behaviors toward PWD in East Asian countries under Confucian culture, our meta-analysis showed that PsAB were more prevalent and PhAB were comparably prevalent in East Asian countries, compared with Western countries. Although the frequencies of both PsAB and PhAB were less common in child caregivers, compared with spouse caregivers, kinship was not associated with the risk of PsAB and PhAB when other patient and caregiver factors were considered together. Rapid sociocultural transformations such as modernization, urbanization, and industrialization, which have occurred in the past several decades in Korea may have contributed to the high risk for abusive behavior towards PWD within families, by altering family structures and challenging traditional family values. The younger generation have become less adherent to traditional Confucian principles of filial piety; older generations are no longer guaranteed prestige and care in the family \[[@b37-pi-2018-04-23]\]. In 1998, 89.9% of Korean people thought that they should support and serve their parents. However, in 2016, the proportion dropped considerably to 36.6% \[[@b38-pi-2018-04-23]\]. Factors that were not surveyed in the present study, such as current or previous relationship between PWD and their children, could have also contributed to the prevalent abusive behavior of adult child caregivers \[[@b15-pi-2018-04-23]-[@b17-pi-2018-04-23]\].

To reduce the incidence and impact of abusive behavior towards PWD, it is important to define and monitor a high-risk group for abusive behavior, and to provide them with early intervention programs. However, abusive behaviors are underreported due to high cultural sensitivity, a low level of awareness, reluctance to reveal the case in order to maintain family harmony and honor, and the perception that elder abuse is a private family matter in East Asian countries \[[@b39-pi-2018-04-23]\]. Patient and caregiver factors that were associated with the risk of abusive behaviors toward PWD in the present study may help us define PWD who are at risk of domestic abuse and provide them with contextually appropriate prevention and intervention programs.

Among caregiver factors, severe perceived care burden was the most strongly associated with the approximate four-fold increase of PsAB and six-fold increase of PhAB. The association between perceived care burden and the risk of abuse has been consistently replicated in both Western and East Asian countries \[[@b5-pi-2018-04-23],[@b7-pi-2018-04-23],[@b11-pi-2018-04-23],[@b13-pi-2018-04-23],[@b18-pi-2018-04-23],[@b19-pi-2018-04-23]\]. In addition, low household income was associated with the risk of both PhAB and PsAB, poor knowledge about dementia was associated with the risk of PhAB, and longer DOCAD was associated with the risk of PsAB. Although three previous studies reported that household income was not associated with the risk of abusive behaviors, the average household income of the participants in those studies were higher than that of the participants in the current study \[[@b5-pi-2018-04-23]-[@b7-pi-2018-04-23]\]. Therefore, the assessment of perceived care burden of caregivers may be the first step in detecting a high-risk group for abusive behavior. Among patient factors, non-Alzheimer type dementia and moderate to severe BPSD were associated with the two-fold increase of PhAB. This is the first study to investigate the differential impact of dementia subtypes on the risk of abusive behaviors. Compared with AD, non-Alzheimer's type dementia, such as Lewy body dementia or frontotemporal dementia, may have more BPSD from an earlier stage, resulting in greater perceived care burden \[[@b40-pi-2018-04-23],[@b41-pi-2018-04-23]\]. PsAB became less prevalent in severe stages of dementia, but PhAB did not, which could be attributable to reduced communication between PWD and their caregivers, due to a loss of the patients' cognitive and physical abilities to communicate at late stages of the disease \[[@b16-pi-2018-04-23]\].

In summary, the risk of PhAB may be attributed to an increase in perceived care burden, due to the characteristics of dementia, such as type of dementia or presence of BPSD, and/or the lack of proper knowledge about dementia. In contrast, PhAB could be attributed to an increased in perceived care burden due to prolonged duration of dementia care. Therefore, we could reduce the risk of PhAB towards PWD by family caregivers if PWD are provided with proper intervention for BPSD as early as possible, and family caregivers are adequately educated about dementia. These services should more readily available when the patient has non-Alzheimer type dementia and their caregivers' income is disadvantaged to actively reduce the risk of PhAB. In contrast, the risk of PsAB can be reduced by easing caregiver burden, specifically the total amount of required dementia care, by providing tailored tangible support. In the current study cohort, 21.97% of PWD were using home care services provided by the NLCI, which did not seem effective at reducing the PhAB and PsAB in the current study. This indicates that services provided by Korean NLCI may be either insufficient or ineffective in reducing care burden in its current form. In many previous studies, various psychosocial intervention programs were only weakly effective in relieving psychological distress of caregivers of PWD \[[@b42-pi-2018-04-23]-[@b45-pi-2018-04-23]\]. Respite care, a type of tangible support, was not effective in reducing psychological distress of caregivers of PWD either \[[@b46-pi-2018-04-23]\]. However, if we tailored such services differentially, according to the causes of perceived care burden, we may noticeably enhance their efficacy in reducing care burden, and thus, the risk of abusive behavior.

A few limitations of the current study must be noted in order to correctly interpret its results. First, since this was a cross-sectional study, causal relationships cannot be inferred. Second, the frequency of abusive behavior might have been underestimated, since the family caregivers self-reported their abusive behavior using the administered questionnaire. Third, we did not evaluate other types of abusive behavior, such as neglect, financial exploitation, and sexual abuse.

In conclusion, both PhAB and PsAB were prevalent in family caregivers of PWD in the countries under Confucian culture. Prevention strategies should be tailored individually, in accordance with differential risk factors, in order to reduce PhAB and PsAB of PWD.

This study was supported by a grant from the Korean Health Technology R&D Project, Ministry of Health and Welfare, Republic of Korea \[Grant No. HI09C1379 (A092077)\].
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###### 

Characteristics of 467 pairs of the people with dementia (PWD) and their caregivers

                                                                                 PWD           Caregivers
  ------------------------------------------------------------------------------ ------------- -------------
  Age (years)                                                                    76.97±7.57    57.77±13.99
  Sex (female, %)                                                                63.81         66.60
  Education (years)                                                              6.64±5.43     11.89±4.70
  Type of dementia (Alzheimer's type, %)                                         72.16         \-
  Clinical dementia rating (%)                                                                 \-
   0.5 (very mild)                                                               28.27         \-
   1 (mild)                                                                      49.25         \-
   2 (moderate)                                                                  17.34         \-
   3 (severe)                                                                    5.14          \-
  Mini Mental Status Examination (points)                                        16.16±5.28    \-
  Disability Assessment for Dementia (points)                                    0.63±0.30     \-
  Duration of illness (years)                                                    4.13±3.18     \-
  Neuropsychiatric Inventory (points)                                            12.40±15.75   \-
   Moderate to severe BPSD (%)^[\*](#tfn1-pi-2018-04-23){ref-type="table-fn"}^   65.52         \-
  Cumulative Illness Rating Scale (points)                                       6.16±3.37     \-
  Disadvantaged income (\<1,763 USD/month, %)                                    \-            42.83
  Kinship (spouses, %)                                                           \-            38.54
  Duration of care before dementia diagnosis (years)                             \-            17.36±20.32
  Duration of care after dementia diagnosis (years)                              \-            3.37±2.96
  Daily caring time (hours/day)                                                  \-            4.67±4.54
  Dementia Attitude Scale (points)                                               \-            79.69±15.82
   Social comfort score (points)                                                 \-            37.48±10.10
   Knowledge score (points)                                                      \-            42.21±9.72
  Zarit Burden Interview Short Form (points)                                     \-            22.01±9.76
   Severe perceived care burden (≥12 points, %)                                  \-            85.44
  Living area (urban, %)                                                         \-            84.15
  National Longterm Care Service (%)                                             \-            21.97

3 or over on depression subscale (severity×frequency), 5 or over on anxiety, 2 or over on apathy, 5 or over on irritability, night-time and appetite/eating, or 1 or over on delusion, hallucination, agitation, euphoria, disinhibition and aberrant motor behavior in the Neuropsychiatric Inventory. \[[@b33-pi-2018-04-23]\]

BPSD: behavioral and psychological symptoms of dementia

###### 

Prevalence^[\*](#tfn2-pi-2018-04-23){ref-type="table-fn"}^ of abusive behaviors in family caregivers of people with dementia in Korea

                                                  Kinship             Statistics                                                   
  ----------------------------------------------- ------------------- ------------------- ------------------- -------------------- -------
  Any verbal abuse                                51.6 (47.1--56.1)   57.8 (50.4--64.8)   47.7 (42.0--53.6)   0.67 (0.46--0.97)    0.034
   Screamed and yelled at                         49.7 (45.1--54.2)   54.4 (47.1--61.6)   46.7 (41.0--52.5)   0.73 (0.50--1.07)    0.103
   Used harsh tone of voice, insulted, swore at   21.6 (18.1--25.6)   28.3 (22.2--35.4)   17.4 (13.4--22.3)   0.53 (0.34--0.83)    0.006
   Threatened to send to nursing home             10.1 (7.6--13.2)    11.1 (7.3--16.7)    9.4 (6.5--13.4)     0.83 (0.45--1.53)    0.554
   Threatened to stop taking care of              3.0 (1.8--0.5)      4.4 (2.2--8.7)      2.1 (0.9--4.6)      0.46 (0.16--1.35)    0.153
   Threatened to use physical force               2.6 (1.5--4.5)      3.3 (1.5--7.3)      2.1 (0.9--4.6)      0.62 (0.20--1.95)    0.415
  Any physical abuse                              13.9 (11.1--17.4)   18.3 (13.3--24.7)   11.1 (8.0--15.4)    0.56 (0.33--0.95)    0.031
   Afraid caregiver might hit or try to hurt      7.9 (5.8--10.8)     9.4 (5.9--14.7)     7.0 (4.5--10.6)     0.72 (0.37--1.41)    0.339
   Withheld food                                  0.9 (0.3--2.3)      0.6 (0.1--3.9)      1.0 (0.3--3.2)      1.89 (0.20--18.32)   0.565
   Hit or slapped                                 2.1 (1.2--3.9)      3.3 (1.5--7.3)      1.4 (0.5--3.7)      0.41 (0.11--1.47)    0.166
   Shook                                          7.1 (5.1--9.8)      8.9 (5.5--14.1)     5.9 (3.7--9.3)      0.65 (0.32--1.31)    0.229
   Handled roughly in other ways                  5.8 (4.0--8.3)      7.2 (4.2--12.1)     4.9 (2.9--8.1)      0.66 (0.30--1.44)    0.296
  Any abuse                                       52.0 (47.5--56.6)   57.8 (50.4--64.8)   48.4 (42.7--54.2)   0.69 (0.47--1.00)    0.049

prevalence estimates with 95% confidence intervals (CIs), %,

odds ratio (OR) with CIs of children for abusive behaviors compared to spouses

###### 

Factors associated with the risk of abusive behavior in family caregivers of people with dementia

                                                                                   Model 1                                                               Model 2                                                               Model 3                                                                                                                                                                                                                
  -------------------------------------------------------------------------------- --------------------------------------------------------------------- --------------------------------------------------------------------- ----------------------------------------------------------------------- ---------------------------------------------------------------------- ----------------------------------------------------------------------- ----------------------------------------------------------------------
  Patients' factors                                                                                                                                                                                                                                                                                                                                                                                                                                   
   Age (years)                                                                     0.99 (0.96--1.02)                                                     0.98 (0.94--1.02)                                                     0.99 (0.95--1.04)                                                       0.97 (0.91--1.03)                                                      0.99 (0.95--1.04)                                                       0.97 (0.91--1.03)
   Education (years)                                                               0.95 (0.91--1.00)                                                     1.00 (0.94--1.06)                                                     0.94 (0.89--0.99)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       0.99 (0.92--1.07)                                                      0.94 (0.89--0.99)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       0.99 (0.91--1.07)
   Sex (male)                                                                      1.31 (0.81--2.09)                                                     1.35 (0.70--2.60)                                                     1.02 (0.55--1.88)                                                       0.66 (0.26--1.71)                                                      1.01 (0.54--1.88)                                                       0.67 (0.26--1.74)
   Non-Alzheimer type of dementia                                                  1.15 (0.71--1.82)                                                     2.10 (1.12--3.94)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^     1.14 (0.68--1.92)                                                       2.04 (1.04--4.00)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^      1.15 (0.68--1.93)                                                       2.04 (1.04--4.00)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^
   Severity of dementia^[a](#tfn7-pi-2018-04-23){ref-type="table-fn"}^                                                                                                                                                                                                                                                                                                                                                                                
    Mild (CDR=1)                                                                   1.17 (0.72--1.89)                                                     1.15 (0.57--2.33)                                                     0.88 (0.52--1.49)                                                       0.83 (0.38--1.78)                                                      0.89 (0.52--1.51)                                                       0.82 (0.38--1.77)
    Moderate (CDR=2)                                                               0.94 (0.49--1.80)                                                     1.05 (0.42--2.59)                                                     0.63 (0.31--1.30)                                                       0.66 (0.24--1.80)                                                      0.65 (0.31--1.35)                                                       0.65 (0.23--1.83)
    Severe (CDR≥3)                                                                 0.44 (0.15--1.32)                                                     0.90 (0.24--3.28)                                                     0.26 (0.08--0.85)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       0.53 (0.13--2.15)                                                      0.27 (0.08--0.88)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       0.55 (0.13--2.29)
   Duration of illness (years)                                                     1.14 (1.05--1.23)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^   1.16 (1.06--1.28)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^   1.01 (0.89--1.15)                                                       1.06 (0.90--1.24)                                                      1.01 (0.89--1.15)                                                       1.06 (0.90--1.24)
   Cumulative Illness Rating Scale (points)                                        0.99 (0.93--1.06)                                                     0.97 (0.88--1.06)                                                     0.99 (0.92--1.05)                                                       0.96 (0.87--1.05)                                                      0.99 (0.92--1.05)                                                       0.96 (0.87--1.05)
   Moderate to severe BPSD^[b](#tfn8-pi-2018-04-23){ref-type="table-fn"}^          1.67 (1.08--2.58)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^     2.58 (1.31--5.08)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^   1.49 (0.93--2.39)                                                       2.38 (1.15--4.93)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^      1.49 (0.93--2.39)                                                       2.33 (1.12--4.84)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^
  Caregivers' factors                                                                                                                                                                                                                                                                                                                                                                                                                                 
   Age (years)                                                                                                                                                                                                                 0.99 (0.96--1.03)                                                       1.00 (0.95--1.06)                                                      0.99 (0.95--1.03)                                                       1.00 (0.95--1.06)
   Education (years)                                                                                                                                                                                                           1.02 (0.95--1.08)                                                       1.01 (0.92--1.10)                                                      1.02 (0.95--1.08)                                                       1.00 (0.92--1.10)
   Sex (male caregiver)                                                                                                                                                                                                        1.08 (0.65--1.81)                                                       0.62 (0.26--1.45)                                                      1.08 (0.64--1.80)                                                       0.62 (0.27--1.46)
   Kinship (spouses)                                                                                                                                                                                                           1.36 (0.41--4.54)                                                       1.13 (0.20--6.25)                                                      1.40 (0.41--4.71)                                                       1.13 (0.20--6.32)
   Low household income^[c](#tfn9-pi-2018-04-23){ref-type="table-fn"}^                                                                                                                                                         1.84 (1.09--3.10)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       2.82 (1.35--5.89)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^    1.83 (1.09--3.09)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       2.84 (1.36--5.93)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^
   DOCAD (years)                                                                                                                                                                                                               1.16 (1.00--1.34)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       1.14 (0.96--1.36)                                                      1.16 (1.00--1.33)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^       1.14 (0.96--1.37)
   DOCBD (years)                                                                                                                                                                                                               0.99 (0.98--1.00)                                                       1.00 (0.98--1.02)                                                      0.99 (0.98--1.00)                                                       1.00 (0.98--1.02)
   Longer daily caring time (hours)                                                                                                                                                                                            1.04 (0.99--1.10)                                                       1.04 (0.97--1.11)                                                      1.05 (0.99--1.10)                                                       1.04 (0.97--1.11)
   Severe perceived care burden^[d](#tfn10-pi-2018-04-23){ref-type="table-fn"}^                                                                                                                                                4.44 (2.15--9.16)^[\*\*\*](#tfn6-pi-2018-04-23){ref-type="table-fn"}^   6.28 (1.71--23.05)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^   4.45 (2.15--9.19)^[\*\*\*](#tfn6-pi-2018-04-23){ref-type="table-fn"}^   6.24 (1.69--22.97)^[\*\*](#tfn5-pi-2018-04-23){ref-type="table-fn"}^
   Improper attitude to dementia^[e](#tfn11-pi-2018-04-23){ref-type="table-fn"}^                                                                                                                                               0.98 (0.58--1.63)                                                       1.01 (0.49--2.07)                                                      0.97 (0.58--1.62)                                                       0.98 (0.47--2.03)
   Poor knowledge about dementia^[f](#tfn12-pi-2018-04-23){ref-type="table-fn"}^                                                                                                                                               1.59 (0.94--2.69)                                                       2.11 (1.05--4.21)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^      1.59 (0.94--2.69)                                                       2.07 (1.04--4.15)^[\*](#tfn4-pi-2018-04-23){ref-type="table-fn"}^
  Environmental factors                                                                                                                                                                                                                                                                                                                                                                                                                               
   Living area (rural)                                                                                                                                                                                                                                                                                                                                                        1.00 (0.54--1.84)                                                       0.75 (0.28--2.00)
   National long term care insurance                                                                                                                                                                                                                                                                                                                                          1.10 (0.61--1.97)                                                       1.02 (0.46--2.27)
  Models                                                                                                                                                                                                                                                                                                                                                                                                                                              
   -2 Log likely-hood                                                              442.39                                                                                                                                      413.32                                                                                                                                         412.33                                                                  
   Degrees of freedom (df)                                                         20                                                                                                                                          42                                                                                                                                             46                                                                      
   p                                                                               0.0015                                                                                                                                      \<0.0001                                                                                                                                       \<0.0001                                                                

p\<0.05,

p\<0.01,

p\<0.001,

compared to very mild dementia (CDR = 0.5),

defined by neuropsychiatric inventory profile according to Choi et al., \[[@b33-pi-2018-04-23]\]

monthly household income below 1,763 USD,

zarit burden interview-short form score of 12 or higher,

dementia Attitude Scale for Stability score of 25 percentile or less,

dementia attitude scale for knowledge score of 25 percentile or less.

CDR: Clinical Dementia Rating, BPSD: Behavioral and Psychological Symptoms of Dementia, DOCAD: duration of care after dementia diagnosis, DOCBD: duration of care before dementia diagnosis
